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The apocrine duct extends from the apocrine
secretory segment to the pilosebaceous follicle.
Because apocrine glands are limited to a few
areas, and even in these areas are few in num-
ber, the structure of their ducts has been
largely ignored in descriptions of the ultra-
structure of the epidermis and its appendages.
Charles (1) and Zelickson (2) have briefly
described the apocrine duct in their studies
which were concerned primarily with the apoc-
rine secretory segment.
In this study of the adult axillary apocrine
duct, many of the findings of Charles and
Zelickson were confirmed; but several features
are described here for the first time.
MATERIALS AND MDTEODS
Axillary biopsy specimens were obtained under
local procain anesthesia from five healthy young
Negros, both male and female, fifteen to twenty
years of age. Each specimen was cut into 1 mm
pieces, fixed for one hour in 1% osmium tetroxide
in veronal buffer (pH 72) solution with 4.5%
sucrose, dehydrated through increasing concentra-
tions of ethanol and propylene oxide and embedded
in Araldite. Sections were cut with an LKB IJitro-
tome and stained with 1% uranyl acetate in dis-
tilled water, Reynolds' lead citrate, 1% phospho-
tungstic acid in 50% ethanol or a combination of
these. The stained sections were observed with an
RCA EMU-3G electron microscope.
RESULTS
The ductal lumen of the apocrine duct was
surrounded by two to three concentric layers
of cells: one layer of inner cells, usually one
layer of middle cells, and an outer layer of basal
cells (Fig. 1).
The cells of the inner layer possessed numer-
ous thick, low microvilli at the luminal plasma
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membrane (Fig. 2). The number of microviffi
increased in the direction of the piosebaceous
apparatus. The lumen contained pinched-off
villi, the number of which was small in the
lower portion of the duct but increased in the
upper portion near the pilosebaceous apparatus.
In the lower portion of the duet the luminal
portion of the inner cells frequently was seen
to protrude into the lumen (Fig. 1). Along
the protruding luminal border there were
breaks in the plasma membrane, with a dis-
charge of small amounts of cellular contents
into the lumen (Fig. 3).
Located within the inner cells, peripheral to
the luminal border, was a narrow zone of clear
cytoplasm (the terminal web), which contained
a few small secretory vesicles, tonofflaments
and ribonucleoprotein (RNP) particles (Fig.
2). Peripheral to this zone was a wide pen-
luminal ifianientous zone containing many
bundles of tonofilaments, as well as numerous
small secretory vesicles and mitoehondnia, and
an abundant number of RN? particles (Fig.
2). Between the periluminal filamentous zone
and the nucleus was a perinuclear clear zone,
which contained numerous small mitochondnia,
and both rough- and smooth-surfaced endo-
plasmic reticulum (Fig. 2). Golgi elements were
frequently seen (Fig. 4).
The lateral plasma membranes of the inner
cells were intricately convoluted and inter-
digitated with each other (Fig. 4). Desmosomes
were present, but not in every convolution. The
border between the inner cells and the middle
cells (or between the inner and the basal cells
when the middle cells were absent) was fairly
straight, with only gentle undulations (Fig. 4).
The cells of the middle layer possessed the
same characteristics as the inner cells except
for the absence of a differentiated luminal
border. The cytoplasm appeared rather dense
because of the abundance of well-developed
tonofflaments (Fig. 1).
The cells of the basal layer had a much
lighter cytoplasm, with fewer tonofflaments
than the cells of the other two layers. Glycogen
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Fio. 1. Survey of anapocrine duct. The lumen (L) is surrounded by inner cells (I) which
have numerous low microvilli (V), a wide periluminal filamentous zone (F), and a perinu-
clear clear zone (c). The cells of the basal layer (B) contain fairly clear cytoplasm with dense
aggregates of glycogen particles (g). Bm: basement membrane. C: collagen. m: cells of the
middle layer. P: protrusion of the luminal portion of an inner cell. (X 2,750)
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Fio. 2. Luminol differentiolion of an inner cell shows low, wide microvilli CV), vesicles(v), a terminal web (Tw), a periluminal filarnentous zone (F) composed of tonofilaments
and tonofibrils, rough-surfaced endoplasmie reticulum (re) and RNP particles (P). Between
the periluminal filamentous zone (F) and the nucleus (N) lies tbe perinuclear clear zone (C)
which is free of tonofilaments but contains mitochondria (m). (X 31,500)
particles were abundant in the basal cells when The lateral plasma membranes of adjacent basal
sections were stained with lead citrate (Fig. 1), cells had convolutions and interdigitations
in contrast to the negligible amount contained similar to those of the inner cells, while the
in the other two layers. Many prominent nu- border between the cells of the basal layer
clear pores were seen in the nuclear membrane, and the middle layer was fairly straight. The
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FIG. 3. Secretion in the opocrine duct near the secretory segment. Pinched-off microvilli(V) are seen in the lumen. In addition, there is a break (arrow) in the ballooned (B) plasma
membrane with loss of cytoplasm. F: perilumsnal filamentous zone. (is 10,000)
peripheral plasma membrane of the basal cell
was straight and rested upon a continuous
basement membrane which in turn was sur-
rounded by collagen bundles (Fig. 1).
DISCUSSION
The fine structure of the adult apocrine duct
resembles that of the adult intradermal eccrine
sweat duct (3), with several notable excep-
tions. The apocrinc duct usually is composed of
three concentric layers of cells, and the cccrinc
duct of two. The microvilli lining the lumen of
the apocrine duct arc short and poorly de-
veloped, while in the cccrine duct the microvilli
are long and thin. The content of glycogen is
very high in the basal layer of the apocrine
duct; while in the cccrinc duct glycogen is
comparatively scarce, and, although a greater
amount is found in the basal layer, the differ-
ence between the basal and other layers is not
as conspicuous as in the apocrinc duct. In ac-
cordance with the known function of basal cells
in the intradermal eccrine sweat duct (3, 4, 5),
it may be postulated that the basal cells of the
apocrine duct are metabolically active cells which
divide and differentiate into the other two cell
layers of the ductal wall.
A perinuclear clear zone and a periluminal
filamcntous zone is found not only in the inner
cells of the apocrine duct but also in the inner
cells of the intradermal and intraepidermal
portion of the adult as well as embryonic eccrinc
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FIG. 4. The lateral plasma membranes of the inner cells (I) are convoluted and interdigi-
tate with each other. The border between the cells of the inner layer and those of the middle
layer is fairly straight (arrow). Numerous small mitochondria (m) are present. G: Golgi
elements. D: Desmosomes. (X 23,500)
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sweat ducts (3, 4, 5). The Golgi complex, al-
though not previously described by Charles
(1) and Zelickson in the cells of the apocrine
duct (2), is distinctly visible.
Secretion by the inner cells of the eecrine
duct has been described (3, 4, 5). It appears
that the inner cells of the apocrine duct also
possess secretory activity, since pinching-off of
microvilli was observed, as well as rupture of
the luminal plasma membrane with subsequent
spilling of cytoplasm into the lumen.
SUMMARY
1. Electron microscopic examination of the
adult human axillary apocrine duct revealed
the duct to be composed usually of three con-
centric layers of cells, an inner layer, a middle
layer and a basal layer. Sometimes the middle
layer was absent.
2. The cells of the inner layer showed a
huninal border lined with short microvilhi. They
contained Golgi elements. The cells of the mid-
dle layer possessed the same characteristics as
the inner cells, except for the absence of lumi-
nal differentiation. The cells of the basal layer
contained glycogen in abundance.
3. The luminal cells of the apocrine duct ap-
peared to possess some secretory function. Near
the secretory segment of the gland breaks in
the luminal plasma membrane were seen
through which cytoplasm was discharged into
the lumen. In the upper portion of the duct
near the piosebaceous apparatus secretion took
place through pinching-off of microvilli.
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